Last Name 


First Name 


Student number 


MIE 200F - Quiz number 6..- October 29/98 
quiz duration — 15 minutes 


The wheel “A” of radius 2 meters is linked by a bar of length 9 metérs to a wheel “B” of radius 4 meters. Wheel "B" can 
spin about its fixed axis. Wheel *A" can roll on the ground, but there is no slippage between wheel *A" and the ground. 
At the instant shown in the diagram, the bar is horizontal and wheel*B" has a constant angular velocity of og 7 6 s' in 
the positive direction. 

(a) find the angular velocity of wheel “A” at the instant shown in thé diagram : > 
(b) find the angular velocity of the bar at the instant shown in the diagram. f IXec. ans 
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Thesystem of bars causes points “A” and “G” to move in a purely vertical direction. Each bar has a length of 10 
meters, with points “A” and “G” at the bar midpoints. The blocks at points "B" and "C" can slide in the 
horizontal direction only. At the instant shown, the velocities of ^B" and "C" are constant, and equal to: 

Va = -2 ms i, and Vc = 2 m/si 


(a) 


(b) 
(c) 
(d) 
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Determine the x-y coordinates of the instantaneous center 
of zero velocity for bar BE, at the instant shown. 
Determine for the bar CD at the instant shown. 


Find the ratio of A | tol aa |. 


Find the acceleration of “A” in x-y coordinates. 
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The system of bars causes points “A” and “G” to move in a purely vertical direction. Each bar has a length of 10 
meters, with points “A” and "G" at the bar midpoints. The blocks at points "B" and "C" can slide in the 
horizontal direction n only. At the instant shown, the velocities of ^B" and "C" are constant, and equal to: 
Và =-2 m/s i, and Vc = 2 m/s i. 
(a) Determine the x-y coordinates of the instantaneous center 
of zero velocity for bar BE, at the instant shown. 
(b) Determine o for the bar CD at the instant shown. 


(c) Find the ratio of || to! aa |. 
(d) Find the acceleration of “A” in x-y coordinates. 


(O Ce donare, the vention Separohions 
between C, A, & , 6, and H uem 
Ug, Vot vo Sel posten of "AN is always ya 

betwen C C od & 


eh. velie junio 4 ob ts oos Wal { wor 
To esi Hig p e PRU vaticed spted, 


must Vi (ineaaly , 


E : Kol com pont) 
Ve: Va: :Vg ? M NE Vu = O:l:tisy (va 
Siv«i lea relationship holds for atrelerckion. (vertical components) 


= ws |a = = l 


2 96 wr, * *'Rc C 
> c Ac (R) 
illia 
1 
a Net Ww ra? ce) 
^ mons gato ent 
3o " R cos 60 


{nj o nomehry 


week (e ) 
V €wd. ic Cc) based 
2n velocity lirections of 
BA. 
z/ Solve fon all angl? s 
L Aiclasnces. 


3í Find Iv, lz % 


=02 wis fers 8 


Mo, a] v = V / Dc 
5| Vo. = (w)( Ae) 


Motion of the roller A against its restraining spring “ 
is controlled by the downward motion of the plunger 
E. For an interval of motion the velocity of E isu = 
0.2 m/s. Determine the velocity of A when 0 becomes 
90°. 


Consider the bar ABD when 0 equals ninety degrees. We know the following: 

(a) We know the vertical component of the velocity of D, which we give the symbol v. 
(b) We know the direction of the velocity of B (it must be perpendicular to OB). 

(c) We know the direction of the velocity of A. 


Since we know the directions of velocity for two different points (B & D), it makes sense to use 
the method of instantaneous center of zero velocity. From the attached sketch and trigonometry, 
we note the following: 
. ; . , Similar. 
A) From Pythagoras, line segment OA is 150 mm. Also, triangle[ABClis esngruent to triangle 
Therefore, line segment AC is 150/90 x 120 mm = 200 mm. 
Also, line segment BC is 120/90 x 120 mm = 160 mm 


B) From Pythagoras, we find that line segment DC = sqrt(60? + 160? ) = 170.9 mm 


We need to find @ for ABD; then we can find the velocity of point “A”. We can find o if we 
know the total velocity V, of *D". Unfortunately we were only given the vertical component of 
its velocity, v. We can find V, if we can get the angle B. Doing some more trigonometry, 


C) angle y ^ sin ' (120/200) = 36.9 degrees; angleg tan ' (60/160) = 20.6 degrees] 


D)|V,  v/(cos B) = (0.2 m/s) / (cos 32.6 degrees) = 0.237 m/s e -40-Yy-« —324 


Now we know where the instantaneous center of zero velocity is located, plus the velocity of one 
point on the bar. That is all that is need to get o for ABD: Ó -9p-yYy = 53 I 4. 


à =V,/DC = 0237/0.1709 = 1.387s 


We can now get the velocity of any other point. Specifically, 


Va 7 0 x AC = 1387s! x 200mm = 277 mm/s 
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